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A...RADIOACTIVE RAYS 

(57) Abstract: A radioactive ray detector includes: a radio active rdsy detection section (1) consisting of a scintillator (10) and a 
PD array (IS); signal processing elements (30, 32) for processing a detection ^gnal output from the PD array (15); and a wiring 
board section (2) arranged between the radioactive ray detection section (1) and the signal processing elements (30, 32). The wiring 
board section (2) has a wiring board (20) made of glass material having the radioactive ray cut-off function and having a conductive 
member (21) arranged in a through hole (20c) so as to serve as a conductive path for conducting the detection signal. The signal 
processing elements (30, 32) of the signal processing section (3) located at the downstream side of the wiring board (20) with respect 
to the through hole (20c) of the wiring board (20) are arranged while being shifted into an area other than the area on the extension of 
the through hole (20c), so that the signal processing elements (30, 32) cannot be viewed from the through hole (20c). This realizes a 
radioactive ray detector capable of siq)pressing incoming of radiation to the signal processing means located at the downstream side 
of the wiring board. 
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[007 11 06 A:BLXfm 6 B ^^::^■r«^^J^^:^3v^T^i^ r (onmiL 2 0 c ij: 
*j-uA;^ffi2 0 a ^ w;^ffi2 0 b t(Df^^mM.mz.mm't^MmA&u^2 1 

c|^^^:^i, ^(^f*3g|5l^l#ii^2 1 c*S^^$tbTV^5„ :Sfc. A;'j® 2 o a _h-t? 
*ii?L2 0 c <D^nm^\±. MmU2 l c h^mrt^Xti^2 1 a tM^m.^fiX 
v^^„ ^fc. ffi;^®2 0 b Ji-t?Kii?L2 O c <Di?^J^|FPt;if*. ^iilfP 2 1 c jg^ 
i-6t±i:^g|S2 1 b^5?^^!fe$t^.xv^s„ ::tLbo^3ilFP2 i c. A:^§|5 2 i a, ^ 

x:^^tin 2ibtj:j;«9. saas:^ 2 0 -eo^musi: 5^«tt§i5*t 2 1 js?^ 
[0 0 7 2] m.Wi<onmii^^^^-^v:^^WLKMm^ii \^xr^m.^Mmm, 

b-CJi. -^Jx-Ji. r^^e>©i2|5A. 0 5BS.OT6A. |gl6BiC^bfc 

gagi^ovNTfis tmw^^^(om0.K^^\:^xwf^-t^^ti!)mi^\^\'\ 't(DX 
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[0 0 7 3] >fe*3. ialtS:K^^:-^v^btt5;^f7;^S4R^^:ov^T«:. ^4A~|2I 

?i0ibt2s.tj«ifi^j. ^uux(onmii(D^mt.tinmmmKo^^xn. mm^comm 
},z.ft^cxm'^»m^m0.^m\f^.^^t7imi^i^\^\ *fc. mii?L(D«^^^:ov^T 

10 0 7 4] m^. m 1 \^tiikMm^m^<Dm^:^m^-^\^^x^ ^<dm.w- 

[0 0 7 5] *-r. ^:ff'7:^ti:i£<Dm^wmmmm^-^'r^-ff^:^uPtt^h-f3: 

[0 0 7 6] ;Br#:6<jlc{:i, iB^S^gp 2 XcoWM^m^^^^X^ -^=7 
^»te>nfcKjiTL2 0 clC*|-bT. ^3i§P2 1 c. A;^«fP2 1 a, S.rJ«ttl;^jSFP 2 

1 b56'»6)5fe6^«ttSfP*t2 •?r<^A;^ffi2 0 aJblcm^^-? 

y K 2 2 a :S.T>*@aM2 2 b "tfc. 2 O b±^^:^^^^°^y K 2 3 a ^ 2 3 

c. 2 4. &t;?Bam2 3b. 2 3d^?i^^bT. @Bj|&^:fe 2 0 i: 5 „ 
[007 7] ;^7:^S^l-?^^-r5-hfBLyh^mi4^f|5*t5.t;«m^iaa^N"^-:i/ 
ibTf*. ^'fb^^i^ (TiN). c:^^/^^-/^ (Ni). T/^5:=i>A (A 
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1), jJ^dA (Cr), m (Cu), m (Ag). ^ (Au), fc5V^tt■?:tL6)0■a't^ 

^^^cvD. :^^<y'$'^if(D:^m\^xox^mm^^m\^tiWi. -^^ 
[007 8] mii^u 2 0 t)>hf3:^mm^m^ 2 ^ipm vtz. ^o'^'mm 3 

mt!^2 O h^KmnhflfcmW-^^y K2 3 2 3 c t^^j-bX^tt^'tl/T^-f 
^tbfcPDTl^^ 1 5<Sr> iBj|i£tS2 0(DA;^®2 0 a Ji^Jl^lt e>tbfd;®^>"iy 

[007 9] ^^^y^mMzi. 33, n ^m^-r^^'^i^-^up^t\^x\-x. m 

:=5/'ir/l. (N iK ^ (Cu). m. (Ag), ^ (Au). ^mil^ >^ ^ 

^5fci?)OT^'t?'w^>':7'^ (UBM) %:^^:£$^Tt5^V^o 

[0 0 8 0] rn^^X^ y^>^mM4: Aibm^^fitiy^t^i^::^^ 4 0 Sr> 13^^ 

m2o (Dm:hm 20 h ±\,z.mif hfiitmrn^-^ s/ k 2 4 i^xtv^^ y ut. 
15 (D^AHm 15a ±\:i. tft^mmm 1 1 x->:yf-u—'$^ 1 0 t^mm-t 
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[008 1] mrn. wcMm.^mm<om 2 mmj^m(ommmm^^irmm(om 

[008 2] m7\c7?: \^itn^mm\i^mn. wc^mmm^ 1 1 . mmm^n 2 

m^-mm^3t. y^^i^i^i!^4o t^m^x^^^o :ithib(D^-h. wcMm^ 

[008 3] -^mm^m^ 1 <^t^s{i9J3:«> mmmm^ 2 -d^^m^thxi^^^o 

mmmm2 5xn. MiMmmmm^^^-r^mm(D:^v:^um^hj^^^titL:if 

[0084] m9 AS-tJ^m 9 B ^tt^ti^ians^ 2 5 (Dm^^T^-t^mm 
sm-^m;^® 2 5 b ^^tb^*tv^bTv^s„ 

[0 0 8 5] Mm^m2 5^m^'r^:ff9:^mm\a-i. A;^®2 5 a irW;^® 

2 5 b irtD^^JC, ^^<DS:ji?L2 5 cd5?^^$axTV^5„ ^fc. -tfl^tKDnM 
7L2 5 c jci^tUT. A;^M2 5 a i:t±|;^ffi2 5 b ^(^FB^^m^^^i-^® bX. m 

mmt i.xmm-t^mm^t^U2 6i!)mi-fibnx\f-^6o y^mmjf^m\^^^^xn. 

P D T l^-f 1 5 (Dm^\^M}^ UT^ 4X4 = 16 JTiiTL 25c RXJ^mM^U 
#2 6:05^lte>ttTV>5„ r^b<^Wii?L2 5 cJttF^@;t^lfP$t2 6tt. PDT 

[008 6] #mttifP*t 2 6 ^i^m^n. nmii2 5 c (op^m^j^^^fi^ 
timmu2 6 ct. A;^®2 5 ajLTmji?L2 5 c(D^m^\^^m^2 e c tm 
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So 

[008 71 WMmm 2 5 (OXtiU 25a JbtCfi, U 9 AiJl^i" J; 5 t-^ 
14$P'N'2 6t^A;^gB2 6 a JCjqjtTmM^-^y K2 7 a :d5ji^fiK^ttTV^5„ 
;^/^>>' K2 7 a {i^ PDT W 1 5(DtB;'jffil 5 h ±<Oy^>':^Wmi 7 
S^fegJJl^ttbtbTV^Sc -^fc. Wm^-^iy K2 7 att. @Bj|&2 7 b SrrfhUT^/^i; 

DT W 1 5T'(Z)1twm-^^W;^i-5:7;^- vy^r^—Vi efi.y^^TT^m^i 7. 

m^Bi^-^i/ K2 7 a. mmM2 7 b^^bT. 12111^^2 5 T*<^^lHm-§-^fe^ 

[0 0 8 81 %fz.^UW^Wi2 5(^W;^®2 5 b i^Jifi. IS 9 B J: 5 iJl. 

6 (^m;^lHS2 6 b KmK.XmM^<y K2 8 a ;6S?1^^^HTV^S„ ^ 

fc. mm^-^y K2 8 a iajii2 s b ^it\^xn^^-r^Mm^mi2 e ©tii;^ifp 
2 6b }imM.m^w^^f\^x\^^. t-fz.. mtim2 5 b jitct*. ^^^-^^x k2 9 

5t>(Z)T'&So -^fc. m^\^X\i^fjL\t^1)^.m,W^y K2 9<^-'^H5t>b< Ji^-Cf*. 

[0 0 8 91 ;^^ll^i?i^^^i*3v^T^*. :R:ii7L 25c <7?i^$p<^ 5 •fe>^3ilfi$ 

2 6 c:srl^<gP5>{i^ ik^^mmmmm^^-ir^m'^o^mmuw^htii^mmuu 

1 8-c^J*$^TV^5„ ^:tt^-<t^?^ iailS^2 5<z>fi-^A;^ffi2 5 ad^bft-i- 
ffl;^®2 5 h^<DWm'^2 5 c l3:a;5MP«> :i<7)j!iit^a5$t i S\zLi:oxmii^f\^ 

[00 901 SBlftStglFP 2 <Z)TgSffi!llJl«x -ft-^^aSP 3^. XN!>i;^:/i/40i: 
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[0 0 9 11 {t#MSI*^ 3 4 <Z)_hffiJil;:f*. y<:y^mm 3 5 ■Am^^nx\/^ 

6 ^(DmtlU 2 6b. BB^ 28b. mU^< y K 2 8 a . S.T>V^ 3 5 

[00 9 2] £ilJb<7);pfife^c^oV^T. *feltM^m$P i <^i^:/^ w^^^ 1 0 J;iXj|S 

3 :^^;65^^U 3fc^^^^Jl 1 ^i^M-TPDT W l 5(Dy:th^4:t— Kl 
1.0 0 9 31 PDT W 1 5 0^7;^- hi5^-r;r-Fl 6 Tb^ h mt) ^ fx^fc^mit 

[0 0 9 41 ;*:|l^i?f^^^wJ;:5^^cttm:^m^O^^^-oV^TmlH■t-^„ 
[009 51 ^7 9 A. ^ 9 B iJ:^ Ufc;^ltil|:^tfi^^;l*3V^-c^i. WnMM 

ltbtb5#mi^©:^3i7L2 5 c ic^bT. Kji7L2 5 c \,::^^mM^^2 5 (DM 
P ^liCiiiclfPM 1 8 %^ttT. ]Rj1?L 2 5 c b^-^-^S^^ 3 4 :i5^ji^;& 

[0 0 9 61 iaaS:K2 5tc:Kji?L2 5 c:657^eV^g|S 

^xh. mm^ui8},zx^xwcHm7!)mmii2 5 c^miMi-t^^tamm^n 
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[00 9 7] m7\z.m \.itm%iW^mm^^n^wM.^WL 2 5 ^ b-c«^ mi 

So 

[009 8] ^ 1 0 tt. iBlfe^;K(Dmii?L25.t)«Kii?LSrSC5iicgPlt<^^^0 

— '9«jsr:^-t-®f®iaT'fcSo @a^s^ 2 5 fjiti. m^\-tAXA = i em) 

10 oS:ji?L2 5 c^S2^fe5c^^:^B^J$nT?l^^$ttTV^§„ ^fL^Mnm^25c 
iHliS^2 5<DA;^Ba2 5 a RtJ^tii;fjffi 2 5 biJ:*rUTSEJ^i$ft^f'ij»$ft^ 

mk^^W.^m^nM^<y K2 7 alc^U PDT W 1 5 65W;^®1 5 blc^tt 

15 [0099] mo ^^:^i-#|fife^R|^^:*3V^T^is KoiTL 2 5c ic^fU. ^mtt^P 

Kii7L2 5 cF^JCtt^ ^<^)P^illC^ii)ilfP2 6 c:65^^$ttTV^5„ A;^® 
2 5 a. mtim2 5h±1i:in. ^tt^tLA:^§P 2 6 a . W;tr$P 2 6 b 

20 [0100] ^fc. KjITL 2 5 c O 9 *>T*^ji§P 26c <D[Hm^^k^\-±. ^tj: 

jii^^tg^Wi-siia£$p*t 1 8 x-nmiL 2 5 c p am-dtfi^ :it\^^x). n 
25 ii?L2 5 c K^i-f^wi:^m(DmmmM^Mo 

[0101] m 1 1 mmmm.<Dnmii:^nmmii^mcmm^u<om^<D 
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[0102] El 1 1 ^^::^-r#^^^!I^^:*3V^Tf*^ Mmn 25c ^mttlfP 
U2 6t L-CttA:^®2 5 a_boA;^§P2 6 a. RtJ?ttJ;^Sn2 5 b_b(om;^$P2 

8 -em3l?L 2 5 c p :iti^X\). Kii?L 25c fe:*5it 

[0 10 3] >^^*3,Mii?L2 5 c<Dt^g|Jt::^J^$nS3i^gp*t 1 8^^:ov^T^*. 

A;^® 2 5 a i: 2 5 b i: (DPslO^m^t^— §iJ t Vxmmir^ X p t^i. _hl3 

Jji^UfcJ: 5t-Sai?L2 5 c {;i^ii§p 2 6 ctmi-fhiix\f^^mm^^^^xn^ 

nMmmmmm^m-r^'h<ox:hMMmmm^^un^myf^xh^\f\'^ti. 

[0104] ^ 1 2 mmmm(onmiiRxjinmiL^m <mm'^U(om^(o 
^(Dm^Tf^-f'mmmxh^o mMmm2 5 t^f*. mmm m^it^x 4. = i em) 
<DMMii2 5 c7!)^2^ju\z.m^i^fixm0.^nx\f^^o ^n^^<DmM^2 5 c 

«;> WmmWL2 5(DA;^®2 5 a RtJ?tii;fj® 2 5 b fcMbTMjfe*ft^4''L>ffta: 

[01051 ^12 tei^-f «^^J^-*5V^T{i. KilTL 25c ^mttlRJ 

U26^. mmil2 5 c(D\HmKJ^^^tifz.UUtVxmifX\,^:S>o irfj:t>ib. 

nm^2 5 ci^^jiji:, ^(Dp^mk^mmn2 e c;i5Jl^^$tLTv^6„ *fc. xtim 

2 5 a. W;^ffi2 5 b Jiie:{i> ^tL-etbAj'jias 2 6 a . ffij^lfP 2 6 b 
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TV^S„ 

[0106] ^fc. ^m^mr-n^ la^sfe 2 5 oa;^® 25a ±i,cmm^-^y 

K2 7 a ^jSJt-fl-. mmmm2 6(D7<tl^2 6 a g#:trm^^^°S' Ki: bTV^ 
5o :Sfc> PDT W 1 5 0|iJ;^Mi 5 blc:fi> ^^^^zfWMi 7lcf^^;tTs 

m'r^mmuux-h^mm^'^^^-:fw.m 1 9 x-mmn 2 5 c <^m p ;dss:d5tt5 ^ a: 
[0107] :^mm k^x^ miM^m^n. ±m vtimM^mmi^m 

— }^-d^ytAktm imm) 1 5 a^^l?f^^$^TV^:5«®AI^M<^t>O^^V^Tt>^ 
[0 10 8] *fc. :7;*- hy^';r-Kj5^e>«o^ffim^^ttJ;^®i 5 bd^bm;:^ 

[0109] *fc. 0 1 . HI 7 ^31;^ LfcSS[ltJii^tii^-t?W:. ^kltj|i;^tb$P 1 <D 

Xib^y^ 6}&S|s:ite)HfcPDT W 1 5 i:S:^-rS«^<S^ffiV^ 

TV>S„ ;i(^J:5 3^£flt^«> AltbfcXj|^3^jJif<^)^lt^^->:/^WiJ' 1 otziJ: 
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[Olio] fesv^^*s nummm^t lt. iyt^^^^-^^wi-f-r. Ait$ 

^^^:^3V^T. i^^-^w-^ 1 0^^< i: i:^>^^:^ pdt W i 5 ^^^^l^ttj^ 

[0111] iBji^s^gB 2 t-^^ummn 1 ^ Rt;«@a«i«^§p 

[0 112]' fcsv^(i, w(Dj:9^.c^^i/7'm1^^>fflv^fc#^:ei^^^^:t>. 
(ACF) M;^tt^^14-<-^ b (ACP) h (n 

[0 113] *fc. mmmm\^mnhf\^^mmm(o-mminm\^x. m-^mm 
[0114] HI 1 3 f:i. WLMm^mmom 3 ^js?^^.<^if®fliJt^^i-«!i®iif 
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[0115] ^ 1 3 1;:^ vt:inMmmmmi-i. wiMm^m^ 1 1 . mmmm^ 

[0 1161 wi:^mmmmi<DTmm\^n. mMmmu6tmm^fix\f^^o 
:^mmMmKis\f^xit. mmmu'^en. ^(Dm-^Atimtm^mt)mt(Dmx 
mm.m'^t:m<mm,mmi-fhtifcw.m&m6o^m\^xm^^nx\,^^. z.(o 

[0 117] ^fc. ^(DWM.mWL'^exii^^ y$ft^^:ov^T-'^|y(DBlf^^ffl^55^^c 

ttfcKilTLe 0 cic^U MW^Q 0 o(Dp^m^'S^^'^fiftMmnQ l c i:. a 
:^®6 0 a ±.(DA:^gR6 1 a i:. ttj;b®6 0 b±0|±i:^|f|56 1 hhii^hm^^^ 

tz.mwm^UQ l}a5^^te>ttTv^s» 

[0118] la^S^K 6 0 (DXtim 60a _btz:(i. ^ 2'gS*^|^tC^tt P^tbfc^ 
mi4gpjH-6 1 OA;^g|5 6 1 a Jc;!JBx.T. H l^ilKP^lCim^^-^ix K6 2 a dSjj^^^ 
t^.TV^So K6 2 a «H P DT l^^ 1 5 <^ttJ:^ffi 1 5 b _hO/-=«:^7' 

m^i 7^^^^£:i-5^^£tt^^:l^^te3t^.Tv^s„ *fc. mai^-??/ K6 2 at±. la^e 

2 b<lr^UT^;^:-rS#mtt§P*t6 10A;^$P6 1 a i:m^6^^-^)S0c$HTV^;5„ 
[0 119] nm.\^. BBiH^^Ke 0<75ffi;^®6 0 b Ji^ziJi. ^2MlieF^lJ:iS:tt 
e>^^fc^m^4^fP*^6 l(DW:;^TgP6 l biJ:An;tTs mitH^I^J-ll^^>°5' K6 3 a 
:is?l^fife$tbTV^So :i<^m^i^-^iy K6 3 a (i. if-^^S^IS 3 (^ff -^^S^^ 3 6 
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[0 12 0] :i(OX^iS:mm^m^Xh. nmHe 0 cf>mi1rhtLX\f^^m2 
M*^;ii>P>-r h \^fcm 1 M*iSJi!:'ft#^S^ 3 (Dim-^^mm^ 3 6 /5S^i^$n-C:j3 «9 . 

Sllc^Ufc^gl^irlRH^tJis WSMmme Olz:*3ftSKiiTL6 0 c 

[0 12 1] :^?tmii^Ji:^wi:Mmmmmn. &.±mm\^umL.t:i^vi::. wm. 
[01221 nnwikm^m. t m^mm^m t <Dm^^ts:^m^m 

[0 12 3] mm\^. MiiMm^m^^tm-^^m^^t<Dmn.^ti:mm\^m\^^ 
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